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V-5 SERIES VARIACS — NEW. 
Al4e IMPROVED MODELS REPLACE 
IN THIS ISSUE 200-C SERIES 


@ FOR MANY YEARS the 200-C 
ae Variac has been our most popular single 

NEw ADDREssS FOR ; ; 

WEstT-Coast OFFICE .. instrument. We might, perhaps, have 
chosen to let well enough alone and con- 
tinued 200-C sales indefinitely. Yet, inevi- 

tably, such a course collides with the hard fact that failure to progress 
is to retrogress. 

Mere change, however, is not progress. In supplanting the 200-C 
with the V-5 we have made every effort to incorporate features that are 
truly improvements. Careful consideration has been given to each 
factor, including greater convenience and utility, reliability, improved 
appearance, and increased value. | 

For your convenience the V-5 has the new General Radio Unit Brush, 


nea. gh 


FicurE 1. The old and the new. At the right is shown the new TyPE V-SMT, 
at the left the old Tyee 200-CM. 
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FicurE 2. “The new General Radio unit 
brush ... can be changed without tools.” 


which can be changed (Figure 2) without 
tools. The V-5 Brush has a further ad- 
vantage in that its low sprung weight 
reduces hammering and arcing under 
vibration conditions, injurious to both 
brush and winding, and it is designed to 
prevent contact of the brush holder with 
windings and consequent short-circuit 
damage. Proper brush pressure is as- 
sured by the use of an accurate coil 
spring, which in turn is electrically 
shunted so that the spring is not sub- 
jected to load current. Brush travel is 
limited by a resilient stop. 

No longer is it necessary to take prac- 
tically the whole moving assembly apart 
to reverse a shaft in changing from panel 
to table mounting, or vice versa. A 
single screw (Figure 3) loosens the shaft 
for removal or tightens it in assembly. 
Brush adjustment and the resilient stop 
setting are unaffected by shaft reversal. 


Ficure 3. “A _ single screw 
loosens the shaft for removal or 
tightens it in assembly.” 


Variacs have to be carried, and knobs 
are poor and unreliable handles, relying, 
as they do, on set screws. Figure 4 
shows the V-5 cord with molded-on plug 
which, wound about the Variac and 
plugged into the Variac outlet, serves as 
an excellent carrying strap. 

Rubber feet, that squeeze back into 
their sockets for panel mounting, make 
V-5 Variacs considerate of your 
bench, table, or desk, and provide suff- 
cient friction to prevent slipping even on 
smooth surfaces. Rounded contours, 
devoid of sharp or irregular projections, 
still further protect against damage to 
adjacent objects (including hands and 
feet) in the inevitable bumps and drops 
that occur in the life of an instrument. 

Dials with BIG calibration figures 
and additional scale points make V-5 
Variacs easy to read and to reset. Clock- 
wise rotation to increase output is the 
rule. 

Terminals have both solder and 
screw connection facilities, are easy 
to get at, and logically arranged. Bar- 
riers reduce the hazard of short-circuits 
from loose strands. A circuit diagram, 
integral with the terminal strip, identi- 
fies each lead and indicates normal volt- 
ages (not turns, as heretofore) 
between leads as a wiring aid. Extra 






































terminals (6 and 7) greatly extend the 
usefulness of the V-5 Series Variacs 
when used with supplementary trans- 
formers. The terminal strip itself is a 
high-impact-strength molding,  pro- 
tected by a metal, fiber-lined cover to 
reduce further the possibility of break- 
age. If, however, you are ingenious 
enough to break it, the only tool re- 
quired for replacement is a screw driver. 

Next to a zipper, the V-5 case and 
terminal cover assembly method is the 
fastest. Two screws only are required for 
the assembly of the two pieces to the 
base. A cover band, carrying integral 
rivets, cooperates with the screws to 
form a secure yet rapid assembly. Type 
numbers distinguishing cased and un- 
cased models are automatically formed 
by registering tabs on the parts. 

A new, heavy-duty switch breaks 
both sides of the line in mounted V-5 
models. Provision is made for polarity 
indication for use with grounded loads, 
which, while seldom recommended, are 
sometimes required. 

General Radio Company has never 
featured appearance for appearance’s 
sake. Yet V-5 Variacs have a distinctly 
modern look, naturally and functionally 
derived. Curves instead of angles result 
from the maintenance of fixed clearances 
with a minimum of enclosing material. 
The top “band”’ is used to position the 
perforated cover side when it is welded 
to the top ring. The bottom “band” 
which forms the other termination of 
the cylindrical portion of the enclosure 
carries fastening rivets as previously 
explained. Both are functional. The 
flush dial is a perfectly logical method 
of conserving space and material, as it 
is eminently suitable to form a portion 
of the enclosure. The perforations were 
deliberately chosen to accent the cylin- 
drical nature of the design. Perforations 
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FicureE 4. “... the V-5 cord with molded-on 

plug which, wound about the Variac and 

plugged into the Variac outlet, serves as an 
excellent carrying strap.” 


were required in any event; better at- 
tractive than not. 

The finish selected for V-5 Variacs is 
an exceptionally durable matte baking 
lacquer. Its lack of high lights prevents 
distraction of attention and preserves the 
unity of the basic design. The use of 
aluminum for structural parts with at- 
tendant corrosion resistance is further 
enhanced by this wear-resistant and 
attractive covering. 

Last but not least, don’t overlook the 
fact that V-5 Variacs deliver 25 per cent 
more KVA per pound than equivalent 
200-C models. Grain-oriented strip cores 
permit reductions in both iron and 
copper for comparable ratings. Alumi- 
num instead of zinc and steel in struc- 
tural parts furthers this weight reduc- 
tion. 

— GILBERT SMILEY 






























































> GENERAL RADIO EXPERIMENTER 4 
SPECIFICATIONS 
Note: Models are designated by type number. models with case, terminal box, switch, cord, and 
The basic VARIACS, V-5 (for 115-volt input) and _—outlet. 
V-5H (for 230-volt input), are supplied with Dials: Dials are engraved for overvoltage connec- 
terminal strip, but without case, terminal box, tion (135 or 270 volts maximum). Special dials are 
switch, convenience outlet, and cord. Models _ available for 115- and 230-volt maximum output. 
V-5M and V-5HM include the case. Models Dial is reversible, one side for table mounting, the 
V-5MT and V-5HMT are complete mounted other for panel. 
Type V-5 V-56M V-5MT V-5H V-56HM V-SHMT 
Load Rating (KVA) . 862 . 862 . 862 .015 575 .575 
Input Voltage 115 115 115 230 or {230 or 230 or 
115 115 115 
Output Voltage 135 135 135 270 270 270 
(Zero to ) 115 115 115 230 230 230 
Rated Current (Amperes) 5 5 5 2 2 2 
1* 1* 1* 
Maximum Current (Amperes) 7.5 7.5 7.5 2.5 2.5 2. 5 
No-Load Loss — 60 ~ (Watts) 9 9 9 9 9 9 
Driving Torque (Inch — Ounces) 30-50 | 30-50 30-50 30-50 | 30-50 30-50 
Overall Height for Table Mounting (Inches)| 5 5 5 5 5 5 
Maximum Panel Thickness (Inches) 3% 34 3% 3% 3% 36 
Depth behind Panel (Inches) 371g 3°14 3214 321g 3114 3214 
Diameter of Variac Cylinder (Inches) 418% 415% 415% 4isy 4154 415 ¢, 
Add for Terminals (Inches) % %, 115% % %, 115% 
Net Weight (Pounds) ‘| 634 7 7% 6% 634 736 
Code Word COBRA| COPAL | CORAL| CULPA |CUMIN| CUPID 
Price $16.50 | $17.50 | $20.00 | $21.50 | $22.50 $25.00 























*With 115-volt input applied across half the winding. 













































































oA FicureE 5. Universal 
BE SURE MOUNTING RUBBER FOOT RINGS PROJECT 1/167 dim : : 
MN ae Oe for the V.5 series of 
+ ——_-§ i Variacs. The basic 
DEPTH BEHIND PANE\ ° ° 
as i V-5 Variac is shown 
A t a in full lines. The case 
2 (M) and the terminal- 
70 CHANGE box cover (T) are 
TONS UNDER at shown dotted. The 
BRUSH knob and dial in panel 
: mounting position are 
also shown dotted. 
if, es 4 Sa @ 
| 
i. thi tie Ao at 





2 SCREWS, HERE, REMOVE BOTH . 
CASE AND TERMINAL COVER. 3 PINS IN 
BAND HELP HOLD CASE. 
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D AND Q 


@® THE POWER LOSSES in both 
capacitors and inductors can be ex- 
pressed in several different ways. In a 
perfect reactor the current either leads 
or lags the voltage by exactly 90° as 
shown in Figure 1. When power losses 
occur, the phase angle @ becomes less 
than 90° by an angle 6 called the loss 
angle or phase defect angle, as shown in 
Figure 2. The power loss W is a direct 
function of this loss angle: 

W = EI cos6 = EI sind (1) 
where the trigonometric functions are 
defined as the power factor. 

The reactor can be represented either 
as a parallel or series circuit,’ as shown in 
Figures 3 and 4. For these circuits, the 
power loss is 

E? 


W=—=LHG=l[TR, 2 
R (2) 


The ratio of parallel reactance and paral- 
lel resistance is called the dissipation 
factor D, while its reciprocal is called 
the storage factor Q. 


l Ap GR, 
a. oe ae , & 
Combining Equations (2) and (3) 
E*D E? 
W = — = — =/["DX, 
X, QX, , 
===! (4) 
Q 





1 Tuttle, W. N.,‘‘The Series and Parallel Components of 
Impedance,”’ General Radio Experimenter, XX, 8, Jan- 
uary, 1946. 


Ficure Il (left). Relation between current and 
voltage for a perfect reactor. Phase angle@ is90°. 
Figure 2 (right). Relation between current 
and voltage for a reactor having losses. Phase 


angle 6 differs from 90° by loss angle. 
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Figure 3 (above). 
Figure 4 (below). 


Parallel components of a 
reactor. 

Series components of a 
reactor. 
The names of these factors are appro- 
priate, for dissipation factor D is pro- 
portional to the power dissipated in the 
resistive elements, and storage factor Q 
is proportional to the power stored in 
the reactive elements. The relation of 
these factors to the phase and loss angles 
as shown in Figure 2 is 


1 
a ae (5) 


Dissipation factor and power factor 
differ by less than 1% when their values 
are less than 0.15. 

Dissipation factor and storage factor 
are used as figures of merit, or quality 
factors, for capacitors and inductors. It 
has become customary to use dissipation 
factor D for capacitors and storage 
factor Q for inductors. There are, how- 
ever, many reasons for using dissipation 
factor exclusively. In the first place, any 
power loss is a defect, a departure from 
perfection, and the factor that measures 
it should vary directly with it and go to 
zero for zero loss. Dissipation factor 
meets this requirement and storage 
factor does not. Values for several types 
of capacitors are given in Table I. 
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FicurE 5. Component ar 
capacitor; D; from interfacia 
residual polarization, and D, from series resistance. 


TABLE I 
Capacitors D Q 


Paper, Ordinary 0.02 50 
Paper, Quality 0.005 200 
Mica, Ordinary 0.002 500 
Mica, Quality 0.0005 2000 
Polystyrene 0.0002 5000 


It is sometimes urged that dissipation 
factor is awkward because it is a decimal, 
with several ciphers before the signifi- 
cant figure. To remedy this, dissipation 
factor has been expressed in per cent, 
as 1s customary for power factor when 
used for power transmission. This has 
led to endless confusion when it becomes 
necessary to state the accuracy of its 
measurement also in per cent. For this 
reason, it is expressed as a ratio in all 
ASTM specifications and in all General 
Radio publications. There is only a 
slight gain in the number of figures re- 
quired if storage factor Q is used instead, 
as is shown in Table I, and the ability 
to show accuracy by the number of 
significant figures is impaired. 

In the second place, whenever there 
is more than one source of loss in a 
reactor, the dissipation factors repre- 
senting such losses add directly to give 
the total dissipation factor. Multiple 
storage factors can be added only by 
taking the reciprocal of the sum of their 
reciprocals, in other words by first cal- 
culating dissipation factor. A good 
example of multiple dissipation factors 
is offered by a capacitor with a solid 
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dielectric,” such as mica. Over a wide 
frequency range there are three kinds 
of losses, as shown in Figure 5. At low 
frequencies interfacial polarization pro- 
duces a dissipation factor D,;, which 
decreases with increasing frequency in 
such manner that it results in a straight 
line with a slope less than 45° on a log- 
log plot of dissipation factor against 
frequency. Such a law would produce a 
very low dissipation factor at high 
frequencies. There is in addition a 
residual polarization, whose origin is 
not understood, which produces a mini- 
mum dissipation factor D,, that 1s con- 
stant with frequency. At high frequen- 
cles ohmic resistance in the leads to the 
capacitor becomes an important source 
of loss, both because the reactance de- 
creases with increasing frequency and 
because skin effect in the leads increases 
their resistance as the square root of the 
frequency. Hence, dissipation factor D, 
from this source increases as the 3/2 
power of frequency. Total dissipation 
factor is the sum of the three separate 
dissipation factors. Obviously, storage 
factor is useless in such a summation. 
Storage factor Q has been used for 
inductors for a long time in connection 
with tuned circuits. In a tuned circuit 
in which a voltage e is introduced 
either through a series resistance as 





2 Field, R. F., ‘Frequency Characteristics of Decade 
Condensers,”’ General Radio Experimenter, XVII, 5, 
October, 1942. 


ation factors of a mica 
olarization, D, from 


FicureE 6. Circuit for measur- 
ing step-up voltage ratio. 
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shown in Figure 6, or inductively, the 
ratio of the voltage developed across the 
tuning capacitor to the input voltage is 
the storage factor Q of the circuit. 
£ =Q= ok a ss (6) 
€ RK RwC 

If an air capacitor or a mica capacitor is 
used, the losses of the inductor are 
usually so much greater than those of 
the capacitor that it has become com- 
mon practice to consider that this volt- 
age step-up is the storage factor Q of the 
inductor. But even here there may be 
multiple losses. With care it is possible 
to design an air core inductor using in- 
sulated stranded wire (litzendraht) hav- 
ing a dissipation factor of 0.002 (Q = 
500). A poor mica capacitor could easily 
have a dissipation factor of 0.001 
(Q = 1000). Here is a 50% error if the 
voltage step-up is used. If both losses 
are considered, it is much faster to note 
that the total dissipation factor is 0.003 
than to add the reciprocals of 500 and 
1000 which, when it is done, amounts to 
first calculating dissipation factor. 

Inductors furnish just as good an 
example of multiple dissipation factors 
as capacitors. In an iron-core coil there 
are three sources of loss*, as shown in 
Figure 7. At low frequencies, the dis- 





3 McElroy, P. K., and Field, R. F., ‘‘How Good is an 
Iron-Cored Coil?’’, General Radio Experimenter, XVI, 10, 
March, 1942. 
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sipation factor D, produced by the 
ohmic resistance of the inductor varies 
inversely with frequency and is there- 
fore a straight line sloping down at 45° 
on a log-log plot of dissipation factor 
against frequency. Hysteresis losses in 
the iron core provide a dissipation factor 
D,, which is constant with frequency and 
whose magnitude increases with flux 
density. Eddy current losses in the iron 
laminations increase with frequency and 
produce a dissipation factor D, which 
increases directly with frequency. The 
total dissipation factor is the sum of the 
three separate dissipation factors. As 
noted under capacitors, it would only 
complicate matters to try to use storage 
factor Q. : 

Air-core inductors used near their 
resonant frequencies offer a different set 
of three losses. Ohmic resistance fur- 
nishes a dissipation factor D, varying 
inversely with frequency as shown in 
Figure 8. There are eddy current losses 
in the copper winding which behave in 
the same manner as eddy current losses 
in iron and give a dissipation factor D, 
which increases directly with frequency. 
Finally the distributed capacitance of 
the inductor has a dissipation factor Do 
of its own and determines, with the 
inductance of the coil, a natural fre- 
quency fo. The dissipation factor D, 


Figure 7. Component dissipation factors of 
an iron-cored coil; D, from ohmic resistance, 


FicurE 8. Component dissipation factors of 
an air-cored coil; D. from ohmic resistance, D, 
from eddy currents, and D; from distributed 
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which this capacitance produces in the 
coil varies with the square of the fre- 
quency, having, of course, the value Dy 
at fo. Again this total dissipation factor 
is the sum of the three separate dissipa- 
tion factors. 

An even more complicated case is a 
multiple layer toroid with a low per- 
meability dust core for use at high 
frequencies. There are five sources of 
loss, ohmic resistance, eddy currents in 
both iron and copper, hysteresis losses 


NEW ADDRESS FOR 


@ IN ORDER to take care of the 
increasing activity of our west-coast 
office, we are moving to larger quarters 
at 950 North Highland Avenue, Los 
Angeles 38, California, about two 
blocks west of our former location. The 
telephone number is Hollywood 6201. 
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in the iron, and dielectric losses in the 
distributed capacitance. 

It thus appears that in both the 
analysis and the synthesis of losses in 
capacitors and inductors, dissipation 
factor best expresses their losses. Since 
both capacitors and inductors are now 
used over very wide ranges of frequency, 
it is logical to use for all other calcula- 
tions the factor in terms of which the 
losses are best expressed, namely dis- 
sipation factor D. 

— Rosert F. FIELD 


WEST COAST OFFICE 


The increased space and better facili- 
ties at the new address will enable Mr. 
Frederick Ireland,the engineer in charge, 
and his staff to handle the requirements 
of our west-coast customers with the 
same efficient service as in the past. 
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Type 
50-A 


50-AG2 
50-AG3 
50-B 


50-BG2 
50-BG3 
50-P1 
100-Q 
m6 100-321 
100-QG2 
100-QG3 
100-R 
100-322 
100-RG2 
100-RG3 
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SECOND, THIRD AND FOURTH EDITIONS 
AND 
CATALOG SUPPLEMENT 
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FIRST, 





Tuts price list includes all instruments and components de- 
scribed in the four editions of Catalog K plus many newer 
items. We shall be glad to supply the Catalog Supplement 
describing any current items listed here that are not de- 


scribed in your copy of the catalog. 











GENERAL RADIO COMPANY 
CAMBRIDGE, MASS., U.S.A. 


MANUFACTURERS OF RADIO AND ELECTRICAL LABORATORY APPARATUS 


These prices are not in excess of any applicable ceiling prices estab- 
lished mene ed the regulations of the Office of Price Administration. 


Description Price Type Description 
Variac . . $116.00 | 106-G Standard Inductance . 
Brushes for 50-A . . . set 4.50 | 106-J Standard Inductance . 
Two-Gang 50-A Variac 260.00 | 106-K Standard Inductance . 
Three-Gang 50-A Variac . 388.00 | 106-L Standard Inductance . 
Variac . ; . . 116.00 | 106-M Standard Inductance . 
Brushes for 50-B . . . set 4.50 | 107-J Variable Inductor... 
Two-Gang 50-B Variac 260.00 | 107-K Variable Inductor . 
Three-Gang 50-B Variac . 388.00 | 107-L Variable Inductor . 
Choke . 8.50 | 107-M Variable Inductor . 
Variac . ape cola 46.00 | 107-N Variable Inductor . 
Brushes for 100-Q. .  . Set 1.00 | 119-A Radio-Frequency Choke . 
Two-Gang 100-Q Variac . 98.50 | 119-B Radio-Frequency Choke . 
Three-Gang 100-Q Variac 150.00 | 138-B Switch Contact | 
Variac . , 46.00 Package of 10 . 
Brushes for 100-R. . . set 1.00 Package of 100 
Two-Gang 100-R Variac . 98.50 | 138-C Switch Contact 
Three-Gang 100-R Variac 150.00 Package of 10 . 














Type 


138-Q 
138-V 
138-VD 
138-X 


138-UL 


200-B 
200-315 
200-CM 
200-CMH 
200-CU 
200-350 
200-CUH 
200-352 


Description 


Package of 100 

Switch Stop. 

Package of 10 . 

Package of 100 

Binding Post 

Package of 10 . 

Package of 100 

Binding Post . 

Package of 10 . 

Package of 100 

Binding Post . 

Package of 10 . 

Package of 100 

Binding Post Assembly 

Package of 10 

Variac . 

Brush for 200-B 

Variac . 

Variac . » & 4 

Variac . .... . 

— for 200-CU & CM 
aria 

Brush for 200-CUH & CMH 


200-CUG2 Two-Gang 200-CU Variac . 


200-CUHG2 Two-Gang 200-CUH Variac 


200-CUG3 Three-Gang 200-CU Variac 
200-CUHG3 a eel 


202-A 
202-B 
202-Y 


202-Z 


214-A 
214-A 
214-A 
214-A 
214-A 
214-A 
214-A 
214-A 
214-A 
214-A 
219-K 
219-M 
249-H 
249-T 
274-D 


274-J 


274-M 
274-NC 
274-ND 


274-NE 
274-P 


274-SB 


274-X 


274-Y 


274-Z 


Variac 
Switch . 
Switch ._. 
Switch Knob . 
Package of 10 
Switch Knob . 
Package of 10 
Rheostat Potentiometer, 109 
Rheostat Potentiometer, 200 
Rheostat Potentiometer, 500 
Rheostat Potentiometer, 1000 
Rheostat Potentiometer, 2000 
Rheostat Potentiometer, 5000 
Rheostat Potentiometer, 1ko 
Rheostat Potentiometer, 2koQ 
Rheostat Potentiometer, 5k 
Rheostat Potentiometer, 10k 
Decade Condenser. 
Decade Condenser 
Attenuation Box . 
Attenuation Box . 
Insulated Plug 
Package of 10 
Jack 
Package of 10. 
Package of 100 
Double Plug . 
Package of 10... 
Shielded Conductor 
Shielded Plug 
— Plug and Cable 


. of 10 . 
Package of 100 
1,000-1,999 . . . per 
2,000-19,999 . .. . per 
Short Circuit eed 


of 10 . 

Package of 100 __—i. 

Panel Terminal Insulator 
Assembly per pair 

10 Pairs. 

Panel Terminal Insulator 
Assembly per pair 
10 pairs . ef oe 


BE ee. 


5.00 


_. , BANE, apy 
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1.50 


30 
2.50 





Type 


301-A 
301-A 
301-A 
301-A 
301-A 
301-A 
301-A 
301-A 


Description 


Rheostat-Potentiometer, 502 
Rheostat-Potentiometer, 100 
Rheostat-Potentiometer, 200 
Rheostat-Potentiometer, 500 
Rheostat-Potentiometer, 1000 
Rheostat-Potentiometer, 2000 
Rheostat-Potentiometer, 5000 
Rheostat-Potentiometer, 1ko 
Rheostat-Potentiometer, 2koQ 
Rheostat-Potentiometer, 5k 
Rheostat-Potentiometer, 10kQ 
Rheostat-Potentiometer, 200 
Rheostat-Potentiometer, 1ko 
Rheostat-Potentiometer, 2k 
Rheostat-Potentiometer, 5koO 
Rheostat-Potentiometer, 10ko 
Rheostat-Potentiometer, 20ko 
Rheostat-Potentiometer, 50kQ 


ee ee, a 


Dial Plate . 

Dial Plate . 

Switch . 

Switch . 

Switch ... 
Variable Air Condenser . 
Variable Air Condenser . 
Variable Air Condenser .. 
Rheostat-Potentiometer, 1kQ 
Rheostat-Potentiometer, 2kQ 
Rheostat-Potentiometer, 5koQ 
Rheostat-Potentiometer, 10koQ 
Rheostat-Potentiometer, 20ko 
Rheostat-Potentiometer, 50k 


Rheostat-Potentiometer, 100ko 


Rheostat-Potentiometer, mae 
Quartz Plate 

Quariz Plate . 
Decade-Condenser Unit . 
Decade-Condenser Unit . 
Decade-Condenser Unit . 
Decade-Condenser Unit . 
Switch . 
Rheostat-Potentiometer, 10k 
Rheostat-Potentiometer, 20ko 
Rheostat-Potentiometer, 50ko 


Rheostat-Potentiometer, 100ko 
Rheostat-Potentiometer, —_— 


Panel 
Panel 
Panel 
Panel . 
Output Meter . 
Resistor ; 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor. 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 


1.50 
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Type Description Price Type Description Price 
509-F Standard Condenser . . . $18.00 | 637-G Peee Ewe... ...°-. $0.50 
509-G Standard Condenser... 18.00 Peameeeeene.. «©. . «>. 2.75 
509-K Standard Condenser . .. 18.00 | 637-H Ee 40 

__509-L Standard Condenser . . . 18.00 Packageofl0. . .. . 2.50 
509-M Standard Condenser . .. 22.00 | 637-J SS re A5 
509-R Standard Condenser . . . 22.00 PackegeoilQ..... 3.25 
509-T Standard Condenser... 25.00 | 637-K Fluted Knob... .... A5 
509-U Standard Condenser . . . 30.00 Package ofl0. . .. . 3.25 
509-X Standard Condenser... 35.00 | 637-P Se 55 
509-Y Standard Condenser . ’ 55.00 Peeeeeagen@. . ...°. 4.00 
510-A Decade-Resistance Unit . 10.00 | 637-Q Fluted Knob... . .. 55 
510-B Decade-Resistance Unit ._. 10.00 Package of10. ... . 4.00 
510-C Decade-Resistance Unit. . 10.00 | 637-R iy 8 ee 55 
510-D Decade-Resistance Unit... 12.50 Packageofl0. ... . 4.00 
510-E Decade-Resistance Unit ._. 15.00 | 637-S Fluted Knob... .. .. 55 
510-F Decade-Resistance Unit ._. 17.50 Package of 10 . fe kad 4.00 
510-G a iecamaaaany Unit. . 40.00 | 648-Pl Replacement Lamp as 
510-P3 Switch .. pS 6.00 | 648-A Strobolux . 175.00 
519-A Se gg lee 2.50 | 650-P1 Power Supply & Amplifier . 140.00 
520-A Re a .75 | 650-A Impedance Bridge. . . . 220.00 
522-A RR, See 40 | 651-AE Oscillograph Recorder . . 500.00 
530-A Band-Pass Filter . . . . 35.00} 651-AG Camera Assembly . . 600.00 
539-B Variable Air Condenser .. 25.00 | 651-P5 Lens . . 150.00 
539-K Variable Air Condenser .. 12.50 | 654-A Decade Voltage Divider . . 100.00 
544-B Megohm Bridge (with a-c oA. B,C,D,E,F,G Resistor. . ... 7.00 

power supply _ 275.00 | 667-A. Inductance Bridge . . . 375.00 
544-B Megohm Bridge (battery 668-A Compensated Decade- 
operated) . . 205.00 Resistance Unit. . . . 12.50 
544-P3 Power Supply ._. oe 95.00 | 668-B Compensated Decade 
544-P10 Battery Power Supply . . 20.00 Resistance Unit. . . . 15.00 
546-B Microvolter . . 95.00 | 668-C Compensated Decade 
549-C Synchronous-Motor C: Con- Resistance Unit. «. . . 15.00 
tactor . . . 90.00 | 670-F Compensated Decade 
549-P2 Hand Contactor . . .. 35.00 Resistor ee wcle® 55.00 
561-D Vacuum-Tube Bridge. . . 430.00 | 674-C Jumbo Plug .... . 35 
566-A Wavemeter. . . . 60.00 Package of 10... oa 1.90 
568-D Variable Air Condenser . . 5.00 | 674-D Insulated Jumbo Plug se = 75 
568-E Variable Air Condenser .. 8.00 Packageofl0. . .. . 6.00 
568-K Variable Air Condenser .. 5.00 | 674-J eee 40 
568-L Variable Air Condenser .. 8.00 Package of10. . .. . 2.00 
572-B MicrophoneHummer_.._.. 12.50 | 674-P pe 40 
578-A Shielded Transformers .. 17.50 mg Pe 2.00 
578-B Shielded Transformers .. 17.50 | 675-P Piezo-Electric Oscillator 
578-C Shielded Transformers .. 17.50 (Sold only with seomen 
583-A Output Power Meter. . . 110.00 Leary in ; . 400.00 
602-D Decade-Resistance Box . . 30.00 | 676-A . 170.00 
602-F Decade-Resistance Box .. 45.00 | 690-D, 691- —— Oscillator and ~ 
602-G Decade-Resistance Box . . 45.00 Temperature Unit. . . 800.00 
602-J Decade-Resistance Box . . 60.00 | 692-B 100c Miultivibrator . . . ._ 150.00 
602-K Decade-Resistance Box . . 55.00 | 692-Blkc  Multivibrator . . . ._ 150.00 
602-L Decade-Resistance Box .. 70.00 | 692-B 10kc Multivibrator . . . ._ 150.00 
602-M Decade-Resistance Box . . 80.00 | 692-B 50kc Miultivibrator . . . . 150.00 
602-N Decade-Resistance Box 75.00 | 693-B Syncronometer . . . . 560.00 
612-C Coupling Panel (Sold only 694-C Control Unit . . . . . 140.00 
with complete assembly) 215.00 | 695-C Charging ee. . . Seas 
612-K Coupling Panel (Sold only 696-C + eee Su . . 240.00 
with complete assembly) 135.00 | 698-A Duplex ultyvibrator. . . 240.00 
614-C Selective Amplifier (Sold only 699-A Comparison Oscilloscope 
with complete assembly) . 300.00 (Sold only with complete 
616-D Heterodyne iy ae Meter 675.00 assembly) 300.00 
Calibration C ae, 25.00 | 700-A Wide-Range Beat-Frequency 
617-C Interpolation Oscillator . . 575.00 Oscillator . . . . . 650.00 
619-E Heterodyne Detector. . 410.00 | 700-P1 Voltage Divider i 
620-AR  Heterodyne Frequency Meter 701-A Direct-Drive Dial . . . 1.50 
and Calibrator .. 575.00 | 701-K Direct-Drive Dial ps 1.50 
620-P1 Carrying Case, Metal. .. 80.00 | 702-A Friction-Drive Dial 2.00 
621-M Power ~<a rates . .  . 3,075.00 | 702-B Friction-Drive Dial 2.00 

”¥631-B — Strobotac . . . . 115.00] 702-F —_—_— Friction-Drive Dial 2.00 
631-P1 CS ee es 4.50 | 702-G Friction-Drive Dial 2.00 
637-A Fluted Knob . . .. .. 35 | 703-A Friction-Drive Dial 2.75 

Package ofl0. . . . . 2.50 | 703-B Friction-Drive Dial 2.75 
637-B | eee 50 | 703-F Friction-Drive Dial 2.75 
Packageof10. ... . 2.75 | 703-G Friction-Drive Dial 2.75 





Type Description 


703-K Friction-Drive Dial 
703-L Friction-Drive Dial 
704-C Precision Dials 
704-D Precision Dials. 
705-A *Friction-Drive Dial 
705-F Friction-Drive Dial 
706-C Precision Dial 
706-D Precision Dial 


707-A Cathode-Ray Null Detector . 


707-P1 Phasing Unit 

707-P2 Phasing Unit .. 
707-P42 Amplifier Tuning Unit 
707-P50 Amplifier Tuning Unit 
707-P60 Amplifier Tuning Unit 
707-P100 Amplifier Tuning Unit 
707-P400 Amplifier Tuning Unit 
707-P1000 Amplifier Tuning Unit 
707-P2000 Amplifier Tuning Unit 
710-A Direct-Drive Dial 

710-B Direct-Drive Dial 

710-F Direct-Drive Dial 

710-G Direct-Drive Dial 

712-A Direct-Drive Dial 

712-F Direct-Drive Dial 
715-AM _ Direct-Current Amplifier | 
715-AE _— Direct-Current Amplifier 
716-CM Capacitance Bridge 
716-CR Capacitance Bridge 


Type 
760-A 


761-A 


762-B 
774-E 
774-F 
774-G 
774-M 
774-N 
774-P 
774-R1 
774-R2 
774-X 
774-YB 
783-A 
805-C 
813-A 
1231-P2 
1231-P3 
815-A 
815-B 
815-C 
815-Pl 
816-A 
816-B 
821-A 


717-A 
717-B 
717-F 
717-G 
717-K 


Direct-Drive Dial 
Direct-Drive Dial 
Direct-Drive Dial 
Direct-Drive Dial 
Direct-Drive Dial 


830-A 
830-B 
830-C 
830-D 
830-E 


717-L Direct-Drive Dial 
720-A Heterodyne Frequency 
Meter. ; 
722-D Precision Condenser . 
Worm Correction Data 
722-F Precision Condenser . 
Worm Correction Data 
722-M Precision Condenser . 
Worm Correction Data 
722-N Precision Condenser . 
Worm Correction Data 
722-F and M Quartz Insulation 
722-D Quartz Insulation 
723-A Vacuum-Tube Fork 
723-B Vacuum-Tube Fork 
723-C Vacuum-Tube Fork 
723-D Sent Fork 
723-Pl Power Su 
724-A Precision i 
726-A Vacuum-Tube Voltmeter . 
726-P1 Multiplier . 
727-A Vacuum-Tube Voltmeter. 
728-A Vacuum-Tube Voltmeter . 
729-A Megohmmeter ‘pied 
736-A Wave Analyzer ‘por 
740-B Capacitance Test Bridge . 
740-BG Capacitance Test Bridge . 
758-A Wavemeter. thant 


830-F 
830-G 
830-H 
830-R 
857-A 
869-A 
913-B 
916-A 
1140-A 
1175-A 
1176-A 
1181-A 
1231-A 
1260-A 
1261-A 
1530-A 
1530-P1 
1614-A 
1631-A 
1802-A 
1861-A 


1931-A 
1932-A 


Description Price 


Sound Analyzer . . . . $330.00 
Replacement Battery : 
Vibration Meter .. 
Replacement Battery . 
Vibration Analyzer 
Cable Plug . 
Plug Connector 
Panel Plug . 
Cable Jack . 
Jack Connector 
Panel Jack . 
Patch Cords 
Patch Cords 
Insertion Unit 
Terminal Unit 
Output-Power Meter. . 
Standard-Signal Generator 
Audio Oscillator 
Tuned Circuit 
Tuned Circuit 
Precision Fork . 
Precision Fork . 
Precision Fork . 
Transformer 
Vacuum-Tube Precision Fork 
Vacuum-Tube Precision Fork 
Twin-T Impedance Measur- 
ing Network. ae 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
Wave Filter 
UHF Oscillator 
Pulse Generator . 
Beat-Frequency Oscillator 
Radio-Frequency Bridge . 
UHF Wavemeter 
Frequency Monitor 
Frequency Meter 
Frequency Deviation Monitor 615.00 
Amplifier & Null Detector . 160.00 
Variac-Rectifier . . . . 115.00 
Power Su upply - 2 ES 70.00 
Microflas . iz 
Replacement Lamp ‘alae Soe 20.00 
Capacitance Bridge . . . 105.00 
Inductance Bridge . . . 115.00 
Crystal Galvanometer 175.00 
Bo ee (Identical with 
pe 487-B) . . . . 120.00 
Mo ation Monitor 7. gia 
Distortion & Noise Meter. . 450.00 


C-21-HLD Primary Frequency 


Standard, a-c operated . 2,950.00 


C-21-HLD Primary Frequency 


Standard, battery operated 3,085.00 


759-B Sound Level Meter Measuring Equipment for C-21-HLD . | 750.00 
Replacement Battery . ‘ C-10-H Secondard Frequency 

759-P21 Tripod and-Extension Cable - Standard. . 965.00 

759-P35 Vibration Pickup . ' Secondary 7 Standard with 

759-P36 Control Box ye ; easuring Equip- 

1261-A Power Supply... .. . ment . irae py 





. 2,230.00, 








